IN the literature there are two main reports dealing with the permeability of the hard dental tissues to penicillin. Shuttleworth (1950) suggested that cementum was permeable, but his technique was criticized by Bennett and Miles (1955) who found, using an improved sealing method for both apical and coronal apertures, that none of the roots examined by them was permeable to penicillin. The latter results seem more in accord with the findings of Stones (1934) on permeability to dyes of molecular weight comparable to that of penicillin, and with those of Atkinson (1947) .
The -findings of Shuttleworth and of Bennett and Miles were in such direct conflict that it was decided to use a new technique for reinvestigation of the problem.
Methods
The method we have devised was designed to keep the sealed apical and coronal apertures out JUNE of direct contact with the medium containing the test organism. Teeth were fixed vertically through a central hole in 3 in. diameter discs of 1/16 in. thick Perspex. Each disc was converted to a shallow dish by fixing cellulose tape around the edge. Melted nutrient agar, at 44°C, containing Sarcina lutea as test organism, was poured into the dish to a depth of i in. (Fig. 1 ).
By means of this technique, any selected segment of a tooth could be so arranged as to be in contact with the medium. We have investigated particularly the coronal two-thirds of the root, since the known anatomy of the apical delta makes it almost certain that this root segment would permit the escape of penicillin from the root canal.
Freshly extracted single rooted teeth were placed in normal saline. The apical third of the root was sawn off under water, an opening was made into the pulp chamber through the crown, pulp tissue remnants were removed with a barbed broach and the canal was lightly reamed and irrigated with saline. It was planned to fix the tooth in the disc, seal the apical opening, and introduce penicillin solution on a paper point through the coronal aperture. The design required a very effective sealing agent for the apical aperture and the tooth-Perspex junction but, because of its isolated position under the disc, a less effective seal was permissible for the coronal opening.
Shuttleworth used as controls teeth completely coated with wax. It is clear that a negative result with a fully wax-coated tooth demonstrates that wax is not permeable to penicillin, but does not test the effectiveness of the toothwax seal. The use of wax as a sealing agent of apical and coronal apertures was criticized by Bennett and Miles who considered that it would be likely to leak. Some preliminary experiments which we carried out using thick-walled capillary glass tubing instead of teeth showed that pink dental wax and sticky wax were unsatisfactory as sealing agents. It was therefore decided to use Araldite, an epoxy-resin, for the important sealing at the apex and at the tooth-Perspex junction.
It had become apparent in our preliminary experiments using 50 teeth that, if the teeth were allowed to dry at room temperature, some of them developed deep longitudinal cracks. In view of this, the teeth were selected after careful examination with a lens and in the technique used they were kept moist throughout.
The teeth were sealed, using only momentary and strictly localized drying by warm air of the areas where Araldite was to be applied. This left the coronal aperture still open and into this a cotton wick was wedged with a paper point. The other end of the thread trailed in water. The whole was kept in a Perspex box with a lid, so that the teeth were continually moist and in a humid atmosphere while the Araldite seal set. The wicks were then discarded and 1/25 ml penicillin solution, containing 8,000 units was soaked on to a paper point. This was introduced into the canal and the coronal aperture was sealed with wax. The medium containing the test organism was poured as described above, and the specimens were incubated in a humid atmosphere for eighteen hours at 320C. They were then examined for zones of inhibition, and the form and size of any zone found was noted.
After the results had been recorded, the paper points were removed from the teeth, the specimen was inverted and a ring cut from 1 in. diameter rubber tubing was sealed with Vaseline on the Perspex around the crown. This formed a small cup and a solution of methyl violet was introduced into the canal by means of a syringe with a small excess in the cup to act as a reservoir, to test the tooth-Perspex seal. The approximate molecular weight of methyl violet is not markedly different from that of penicillin G. In no case was any leakage visible. The dye was introduced into the canal in order to test the apical seal and to demonstrate the possible route for the escape of penicillin, where this had occurred. The apical seals were always found to be satisfactory.
In order to facilitate the handling of several teeth simultaneously, a large Perspex plate was prepared which would take twelve teeth, suitably spaced to avoid overlap of any zones of inhibition.
Results
In a pilot survey of 8 teeth using the method described we found that 6 gave zones of inhibition. The zones varied in diameter from a few millimetres to more than 4 cm, and there were also marked differences in their shapes. In some cases the zones were circular, the teeth being approximately central. Other zones were either flattened at one side or were reniform (Fig. 2) . These findings suggested that penicillin   FIG. 2. -Showing eccentrically inhibition. placed zone of could escape from some of the teeth, and that in some cases one aspect of the tooth was more permeable than another. It was therefore decided to examine 12 more teeth in detail to try to determine the possible routes for the escape of penicillin. Only 1 tooth showed no zone, although with 7 others the zones were very small.
The dye test, in addition to showing that the seals were intact, revealed some interesting appearances on the root surfaces. These may be roughly classified as (a) cementum faults, possibly due to extraction forceps, (b) a fine crazing of the cementum surface, (c) discrete spots related in position to the zone of maximum inhibition.
Faults of type (a) were associated with inhibition zones. The fine crazing of type (b) did not itself permit passage of penicillin or of dye, but it was made visible by the staining of the underlying dentine, and was possibly due to drying in the later stages of the experiment. The significance of the discrete spots of type (c) was revealed by sections, which confirmed our impression that they were the openings of lateral canals (Fig. 3) . Teeth which did not show zones were burred on the root and subsequent testing gave zones related to the bur cut, a finding similar to that reported by Bennett and Miles.
Discussion
Our findings show that cementum which is intact is not permeable to penicillin, and in this we are in agreement with Bennett and Miles. It seems probable that some at least of Shuttleworth's results could have been due to the failure of the wax seal, with the penicillin escaping through a capillary space between the tooth and wax. It is clear, however, that some tooth roots may have faulty cementum, and the faults are not necessarily obvious when the tooth is fresh, moist and unstained. If a tooth has one or more lateral canals, penicillin can reach the surface of the root, and we have shown that this occurs in some cases. The demonstration of lateral root canals by the use of methyl violet is particularly simple and effective. ULCERATION in the mouth from tuberculosis is a well-known phenomenon. It was formerly common when the chronic pulmonary disease could not be treated with the powerful chemotherapy available now. Therefore many open cases had as a complication ulceration of the larynx or the mouth. With the gradual disappearance of chronic pulmonary tuberculosis, ulceration of the mouth is becoming much more uncommon. The two cases presented show several features of interest, quite apart from their scarcity. Both are cases of mucosal ulceration.
Case I
History.
-Male aged 47, farm-worker. He complained of soreness and ulceration of the lower left gum and cheek for three weeks. A small fragment of tooth had been removed from the same area ten days previously and this had failed to heal. There wer-e no relevant past illnesses.
On examination.-A ragged shallow ulcer affecting the left lower gingive and buccal sulcus extended forwards from a partly healed socket in the molar region to the canine tooth. The adjacent sulcus was most actively involved, and the ulcer there was covered by slough. This would fit into the description of "mouse eaten". The mucosa related to the first and second premolars had a raw inflamed look, sharply separated from the normal gum near-by ( Fig. 1) . Dental radiographs showed no abnormality. Left buccal sulcus and lower alveolus.
